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FIELD OP T NVENTIpfl 

tubeless iyw ^ty^SHS'^ T THr^ here ? S ^ drop oenter ,s maln, V used for 
hihoi«* « app ' ,cation ' 5° drop center rims can be used for both tube and 
tubeless applications. Removable flanges are not required for this design 

SXdoflS ?^™ Stn '? )n ' . apparatus and a method of Pacing a one- 

of u2 ! rim ^ w^r^?^'S a ? nf T S ? the P red etermined Inner diameter 

conVprise <rf ! ^Mri^~^ tod ^/ nd u 0uter flan9e and sucn outer ro,ler 
SwhSSSrS! 22^ "hich confirms to the predetermined inner diameter of 

outboart Si 2 e «Er e r° rm P 6 "^' Ponton is then spun against the 

outboard surface of the inner mandrel & outboard surface of the outer roller to a 
Predetermined profile & form in respect of well, innef Touter oeadSat^ inne? I 

^tattJSEZStP r " rin 2 a,mprisln9 of P^eterS I Sm -KheS 
1 ? te 589(1 56315 3nd ,nner & outer fla nges is further subjected to a flow- 
S^SSS^V^ "I 3 ," 5pi?,nin9 macnine ' while ^ distortion bSng 
JE SSl ,0Ca ted l" 0,6 center nole & dam P ed a 9 a 'nst the outer clamping plate, thi 
surtttSnS^rn^ 9 r lti0ned between an inner ^ndrel and outer roller? 
S "S" 1 & 0Ut i r ro " comprise of a outboard surface which conforms to the 

22nL P J ? e if hap l of tne we "' ,nner * 0 "ter bead seats and the "inner! outer 



PRIOR ART 



?m^S^S^ , ?^ fab ?? ated sneet wh eel of 5° and 15° drop center 

disc a,s o made ofTheet 

wS «mSL m ° nts on °"ter Periphery of the rim supported by the central disc 
abated ISLrfT^JS atfechmerit to spindle hubs, brake dram o^other l£ 
SS^ , ^^X^2i5 8 ^ , ? at *• rim and m their assembled 
rim wite r£ D »i S fhf^L n d ?1f of . the rim and accurate axial. alignment of the 
"radia r aS-^S-^n^ SL ? w^i" 016 direct,ons beJn 9 termed as 

^no^liv^y^^r"^^ in the «> nv entional method, the rim and discs 



hoop made out of a steel strip of hot rolled sections or plate, achieving such , a close 
aiinnmont between the rim and the d sc is held within limits. It is appreaatea oy u«j 

sssftfffi » Sana. 

disturbance or thumping/ shake. 

SSSm^dL and in the welds, which have attached the nm to the disc 

centering, besides ensuring the air-bghtness necessary wnen umi y w» 

It k <*» -oa> 0 n,*d that whaefc - « ^.«*5^^JJKSSS? 
vehlde but also odng an un-spning mass ; has a f^^SS^ei of s" and 15" 

ssra .^vMsaws** - 

enumerated as above, 
characteristics- 

of users such as have been enumerated above. A vehicle whee n w on^« 
SnSon Veouires less material input and Isj substantially simply to UM ^as 
Serels only one part that is needed to manufacture and there are no assemuiy 
welding steps involved, thus resulting in cost savings. 

QBlEglg OFT r«g INVENTION 

S32SSSES3S3SS3S 

reliable manner. 



IhJ! n0t !l er , 0bjeCt 0f i ? entlon to pn>vlde an ""Proved method of manufacturing of a 
veh.de wheel m a way that reduces manufacturing cost while providing WgTSSngtS 

wte e ^taht°2^S ent, 2? 10 *2"*J" a des| 9° / construction that reduces the 
wneel weight substantially, yet providing the high strength wheel. 

It is yet another "object of invention to provide for a greater air soace for a laraer 
envelope brake components for improved braking performance' * 

fate S rlf l r! J n n o 0 ute er ° WeCt * t0 Pr ° V ' de f0r a wheel havin9 ver * radial and 

Sntentf her ° bJeCt ° f ' nVenti0n ' S t0 Pr0V,de for a wheel naving ver y ,ow firet har monlc 
it is-another object of invention to provide for a wheel having very low unbalance. 
l *J!j™?* r oWecto^ invention to provide a method whereby a family of vehicle 
the blankT" 9 * aX ' a ' Wldth; d<ameter and offset be P^ uced *™ 

iLLiSSST 0f i n y ention to Provide which would Improve uniformity 

characteristics and Increased fatigue life. 

JLXS < fl 0bJett . IS .? pravide im P roved apparatus of the aforementioned character, 
which is economical to set-up, and adjust. 

whS! e in^?r!?«!f th 1 ? V ^ ti0n If to provide an improved manufacturing system, 
which requires only relatively small number of process steps, which can be carried out 
efficiently, and economically by automated equipment. 

SUMMARY OF THE INVEMTTnw 

The Invention provides a method of manufacturing a one-piece wheel of 5° and 15° 

f£ P te Lr n i of me ^ navin 9 wel1 ' inner & outer bead-seat and flanges wherein 
the said method comprises the following steps 

= a J enera "L drcu,ar steel blank ' Preferably of predetermined uniform 
thickness and size, with a center hole pierced, and 

?«t b ^ ! !f« P , ref °T e i to , a Predetermined cylindrical shape & size by spinning & 
flow forming in a CNC spinning machine, the blank being positioned & damped 
J.^ff" an j" ner mandrel a- 1 " a clamping plate, such inner mandrel having ™ 
S^ir^SLl^™"^^ 8 Predetermined Inner diameter wherein the 
operatt^ns and a " ° Uter 03096 3re formed ln the subset ' uent 

SliS^!? f 0 ™ preforrn t0 3 Predetermined cylindrical shape & size is 

£™ P l in .a C NC spinning machine to reduce thickness consequently to 
m^in,^ 1 W tf L I" the J f0rwa rd direction to a predetermined size while 
maintaining the predetermined inner diameter wherein the well, inner & outer bead 
ffmoH^l ?5*. outer , na . nfle are formed in the subsequent operations and at the 
same time further spinning is preformed on the peripheral portion of the cylinder to 
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displace the materia! in the backward direction to a predetermined shape & size of 
the inner flange, and 



the preform from the previous step, is further spun in a CNC spinning machine to 
impart final shape and profile to the rim portion comprising of well, Inner & outer 
bead seats and inner & outer flanges using such inner mandrel, the central line axis 
of which is slightly offset against the centerline of the central hole of the preform 
during spinning operation. 

One aspect of the present invention is a unique backward & forward material 
displacement and use of a mandrel that is offset against the axis of rotation of the 
preform. The cold spinning & flow forming method for manufacturing one-piece wheel 
of 5°and 15° drop center rim construction, provides a generally circular steel blank 
from a sheet stock of pre-determined uniform thickness, the blank is preferably with a 
center hole pierced to a predetermined size. The blank is preformed in a spinning 
machine to a predetermined profile & cylindrical shape, such preform is further spun 
and flow formed in a spirming machine, the preform being positioned between an 
outer face plate & inner mandrel held against the clamping plate, such inner mandrel 
comprise of a outboard surface which conforms to the predetermined inner diameter 
of the rim, well, the inner & outer bead-seat & outer flange and such outer face plate 
comprise of outboard surface which confirms to the predetermined inner diameter of 
the inner flange. The preform peripheral cylindrical portion is then spun against the 
outboard surface of the inner mandrel & outboard surface of the outer roll to a pre- 
determined profile & form in respect of well, inner & outer bead-seats, outer & Inner 
flanges respectively to displace the material in both backward & forward direction. The 
spun rim comprising of predetermined semi-finished well, inner & outer bead seats 
and flanges is further flow-formed and spun In a spinning machine, while the disc 
portion being accurately located in the center hole & clamped against the outer 
clamping plate, the rim peripheral portion being positioned between an inner roll and 
outer shaping roller, such inner mandrel & outer shaping rollers comprise of a 
outboard surface which conforms to the final shape of the well, inner & outer bead 
seats and the inner & outer flanges, to achieve the final profile and shape of the well, 
inner & outer bead-seats and the outerfk inner flanges. 

The spun wheel comprising of final well, inner & outer bead seats and before 
displacing the material in both backward & forward direction, the preform Is subjected 
to such operations where the central hole, mounting holes and the vent holes are 
pierced to a required size. 

After final rim profiling & shaping operation, the center hole and the mounting holes 
are machined accurately in a multi-drilling machine. 

After the center hole and the mounting holes are machined accurately In a multi- 
drilling machine, the inner & outer flange is machined to achieve a flat or round radius 
on its crown edges. 

The principal objects of the present invention are to provide a unique, low cost method 
of press forming, spinning & flow forming one-piece vehicle steel wheels and the like. 
Steel blank is formed from sheet stock, and is spin and flow formed in a spinning 
operation to reduce manufacturing costs. The spinning & flow forming technique 
employs tools with a simple forming surfaces, which minimizes their associated 
manufacturing cost, as well as repair expenses. The spin forming machine can be 
easily programmed to form different shapes, such that the present method is 
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especially suited for making specialty and/or low volume wheel designs as well as 
particularly well adapted for manufacturing one-piece type vehicle wheels for bulk 
manufacturing. 

These and other advantages of the invention will be further understood and 
appreciated by those skilled in the art by reference to the following written 
specification, claims and appended drawings. 

BRIEF DESCRIPTION O F THE DRAWING? 

The accompanying drawing is intended to provide further understanding of invention 
and is incorporated in and constitutes a part of invention. The drawings illustrate an 
embodiment of invention and together with the description Illustrate principle of 
invention. . 

The drawings should not be taken as implying any necessary limitation on the essential 
scope of invention. 

The drawings are given by way of non-limitative example to explain the nature of the 
invention. 

fu r L. more comDlete understanding of the Instant invention reference is now made to 
tne following description taken in conjunction with accompanying drawings. 

The various feature of novelty which characterize the invention are pointed out 
specifically in the daims which a part of description. For a better understanding of the 
invention, its operating advantage, specific objects obtained by its use, reference 
should be made to the drawings and descriptive matter is which there are illustrated 
and described preferred embodiments of invention. 

Referring now to drawings, where like numerals designate identical or corresponding 
parts throughout the referred views. 

Fig l - shows a sectional view of disc steel blank with center hole of the welded wheel 
of 5 and 15" drop center rim construction wheel of the prior art. 

Fig 2 - shows sectional view of a spin & flow formed steel disc of the welded wheel of 
5 and 15° drop center rim of the prior art 

Fig 3 - shows sectional view of a finished disc of the welded wheel of 5° and 15° drop 
center rim of the prior art having mounting and vent hole. 

Fig 4 - shows a schematic representation the welded hoop from flat plate for the 
of steel rims for welded wheel of 5° and 15° drop center wheels of the 



Fig 5 - shows a schematic representation the welded hoop from mill section for the 
manufacture of steel rims for welded 15° drop center rim of the prior art 

Fig 6 - shows a schematic representation the rolling process involved in producing 
nms for welded wheel of 5° and 15° drop center rim of the prior art 

Fig 7 - shows a schematic representation of the calibration operation of the welded 
wheel of 5° and 15° drop center rim of the prior art 
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Se^^ o Pera «on of »e welded 

SKiTSK »WJKJ5Kr 8fter w * dinfl 

MiffisatisaE *- wheei for 50 and 150 drop 

SSef ^e S S°S l»S??5'/ lew 0 V" SC . ** b,ank with <*rtw hole of the one-piece 
steel wheel for 5 and 15° drop center rims in accordance with the present InventtSn 

Invention! 5 a " d drop center rims ln accordance with the present 

wneei tor 5 and 15 drop center rtms In accordance with the present Invention 
Shere tteUSTi™^^ -epresentooon of the final staoe of splnnlna processes 

PETAILED DESCRIPTION OF THF Pomp art and 
PESCRIPTION OF tup pglQg * P y 

The conventional method of producing the steel wheel is shown In Fin 1 to Fin q m 
of nr?.™!^^- 'C "* ma " u&aure of steel discs are blanking of the drajlar blank 
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These two components are then assembled together; the disc fixed at its outer 
peripheral flange to the inner periphery of the rim by welding or some other like 
method to form the complete wheel assembly. The wheels subsequently under goes 
several machining steps to machine center hole and bolt holes. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS OF THE INVENTION 

Our preferred embodiment of invention is shown in Fig 10 to Rg 16. The following 
description is of the best presently contemplated mode of carrying out the invention. 
This description is made for the purpose of Illustrating the general principles of the 
invention and should not be taken in a limiting sense. The scope of the invention is 
best determined by reference to the appended claims 

The first step of manufacturing a one-piece wheel of 5° and 15° drop center rim 
Involves a spinning and flow forming operation as shown in Fig 12, where in the steel 
blank of pre-determined diameter and thickness Fig 11, the blank is preferably with a 
center hole pierced to a predetermined size, is spun and flow formed in a CNC 4-axis 
spinning machine. The operation is now explained in greater detail .The preformed 
steel blank is held between inner mandrel Ml and the clamping plate CI. The roller Rl 
mounted on CIMC hydraulically actuated slide, impart rolling pressure on the outer 
peripheral portion of the preformed blank to reduce the thickness at the required 
region and at the same time impart predetermined cylindrical shape and profile as per 
the predefined machine program. The outboard surface of the inner mandrel Ml 
corresponds to such predetermined cylindrical shape & profile corresponding to the 
inner diameter of rim portion. 

The next step involves piercing the central hole, mounting & vent holes in a 
conventional press as shown in the Rg 13 & Rg 14. 

The next step involve forward spinning to extend the cylindrical portion comprising of 
well, inner & outer bead seat and outer flange to an cylindrical shape of predetermined 
inner diameter and width as shown in Rg 15 and at the same time cylindrical portion 
comprising of inner flange is spun in such a way that the material is displaced in the 
backward direction, as shown, to a predetermined inner diameter and width. The 
operation Is now explained in greater detail. The preform as shown in Fig 15, is spun 
and flow formed in a CNC 4-axis spinning machine. The preform is positioned between 
inner mandrel M2 and, outer roll F2 and clamped prior to spinning operation by the 
clamping plate C2. The roller R2 mounted on CNC hydraulically actuated slide impart 
rolling pressure on the outer peripheral of the preformed blank to reduce the thickness 
at the required region and at the same time extend the cylindrical portion to a 
predetermined shape and profile as per the predefined machine program. The 
outboard surface of the inner mandrel M2 corresponds to the predetermined inner 
diameter of the rim while the outboard surface of the outer roll F2 corresponds to the 
predetermined inner diameter of the inner flange. The roller R2 is used for both 
forward and backward spinning as shown in the drawing, 

The next step involves final profiling of the rim comprising of well, inner & outer bead 
seats and inner & outer flanges as shown in Rg 16 The spun rim comprising of 
predetermined semi-finished well, inner & outer bead seats and flanges is further 
formed in a spinning machine, while the disc portion being accurately located in the 
center hole & damped against the outer clamping plate, the rim peripheral portion 
being rolled between an inner mandrel and outer shaping rollers mounted, such inner 
mandrel and outer rollers comprise of a outboard surfaces which conforms to the final 
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shape of the well, inner & outer bead seats and the inner & outer flanges, to achieve 
the final profile and shape of the well, Inner & outer bead-seats and the outerfc inner 
flanges. The operation is now explained in greater detail. The preform from the 
previous operation is located in the central hole and clamped against the damping 
plate C3. The Inner mandrel, the central line axis of which slightly offset against the 
centerline of the central hole of the preform moves in to an exact predetermined 
position. The outboard surface of the inner mandrel M3 corresponds to the final profile 
of the well and the bead seat. The shaping roll R3 mounted on a slide moves in from 
outward direction to form the profile of well and bead seat. At the same time the rolls 
Rl, R2, R4 and R5 moves into position to form the profile of the inner and outer 
flanges. 

SAUENT FEATURES OF THE INVE NTION ARE AS FOUOWS 

A design / construction of a one-piece steel wheel of 5° and 15° drop center rim 
construction of the type having an integral disc and rim portion with inner & outer 5° 
and 15° bead-seat, well and the Inner & outer flanges , 

A method of producing the wheel consists in providing a generally circular blank; spin 
forming the blank to a pre-determined thickness and profile. The blank is preferably 
with a center hole pierced to a predetermined size. The blank is spun in a spinning 
machine, the bank being positioned and clamped between a mandrel and a clamping 
plate, such inner mandrel having a outboard surface which conforms to the 
predetermined Inner diameter of the rim comprising of well, bead seats and flanges. 
The blank peripheral portion is spun and flow formed against the outboard surface of 
the inner mandrel to the predetermined diameter as explained above. 

The method has the step of spin forming the peripheral portion of the blank by 
engaging the same with a forming roller so as to obtain controlled thickness reduction 
and shape in the peripheral cylindrical portion of the blank. 

The method has the step of displacing the material in backward direcbon, a section of 
the preform cylindrical peripheral portion against the outboard shaping surface of the 
mandrel and an outwardly positioned facing plate to form the predetermined shape of 
the inner flange. 

The method has the step of spin forming a section of the preform cylindrical peripheral 
portion by engaging the same with a forming roller to form the predetermined shape 
of the well, bead seats and flanges. 

The method has the, step of spin forming the bead seat portion of the preform 
outboard section against the shaping surface of the mandrel to form the 
predetermined shape of flange. 

The final profiling method has an inner mandrel, axis of rotation of which slightly 
offset against the axis rotation of the preform. 

A method has the step wherein first-named spin forming step includes a plurality of 
passes of the forming roller. 

A method has the step wherein after first step of spinning operation bolt holes on 
pierced in a conventional press. 

A method has the step wherein after piercing the bolt holes, vent holes are pierced in 
a conventional press 
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The method also Includes the step of providing a disc blank of substantially uniform 
thickness and constructed also from low carbon steel of HSLA steel composition. 

Throughout this detailed description, reference Is made to the tools and dies that 
perform the various shaping operations. Because the tooling used In each of the 
shaping operations is conventional devices, which are well known In the metal 
stamping/forming arts, detail description of the same has not been provided. 

It is to be understood that the Invention may assume various alternative orientations 
and step sequences, except where expressly specified to the contrary. It Is also to be 
understood that the specific devices and processes illustrated In the attached 
drawings, and described in the following specification are simply exemplary 
embodiments of the inventive concepts defined in the appended claims. Hence, 
specific dimensions and other physical characteristics relating to the embodiments 
disclosed herein are not to be considered as limiting, unless the claims expressly state 
otherwise. 

Further, since numerous modifications and changes will readily occur to those skilled 
In the art, it is not desired to limit the invention to the exact construction and 
operation shown and described, and accordingly ail suitable modifications and 
equivalents may be regarded as falling within the scope of the invention as defined by 
the claims that follow. 

I 
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WE CLAIM 



1. A method of manufacturing a one-piece wheel of 5° and 15° drop center rim of 
the type having well, Inner & outer bead-seat and flanges wherein the said 
method comprises the following steps 

providing a generally circular steel blank, preferably of predetermined uniform 
thickness and size, with a center hole pierced, and 

the blank is preformed to a predetermined cylindrical shape & size by 
spinning & flow forming In a CNC spinning machine, the blank being 
positioned & damped between an inner mandrel and a clamping plate, such 
inner mandrel having an outboard surface which conforms to a predetermined 
inner diameter wherein the well, inner & outer bead seats and the outer 
flange are formed in the subsequent operations, and 

the spun and flow formed preform to a predetermined cylindrical shape & size 
Is further spun In a CNC spinning machine to reduce thickness consequently 
to increase the width in the forward direction to a predetermined size while 
maintaining the predetermined inner diameter wherein the well, inner & outer 
bead seats and the outer flange are formed in the subsequent operations and 
at the same time further spinning Is preformed on the peripheral portion of 
the cylinder to displace the material in the backward direction to a 
predetermined shape & size of the Inner flange, and 

the preform from the previous step, is further spun in a CNC spinning 
machine to impart final shape and profile to the rim portion comprising of 
well, inner & outer bead seats and inner & outer flanges using such inner 
mandrel, the central line axis of which is slightly offset against the centeriine 
of the central hole of the preform during spinning operation. 

2. The method as claimed in claim 1 wherein spin forming the peripheral of the 
blank by engaging the same with a forming roller so as to obtain controlled 
thickness reduction and shape in the peripheral and inner portion of the blank. 

3. The method as claimed in claims 1 & 2 wherein the material is displaced in the 
backward direction during spinning a portion of the preform peripheral cylindrical 
portion against the outboard surface of an outwardly positioned outer roll to form 
a predetermined cylindrical portion of the inner flange. 

4. The method as claimed in claims 1 to 3 wherein spin forming a portion of the 
blank peripheral portion by engaging the same with a forming roller to form the 
final shape of the well. 

5. The method as claimed in claims 1 to 4 wherein spin forming a portion of the 
blank peripheral portion by engaging the same with a forming roller to form the 
final shape of the bead seat 

6. The method as claimed In daims 1 to 5 wherein spin forming the bead seat 
portion of the preformed blank is carried out by engaging the same with a 
forming roller against the outboard surface of the outer mandrel to form the final 
shape of outer flange. 
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7. The method as claimed in claims 1 to 6 wherein the first-named spin forming 
step consists a plurality of passes of the forming roller. 

8. The method as claimed in claims 1 to 7 wherein after finish spinning operation 
boltholes are pierced in a conventional press. 

9. The method as claimed in daims 1 to 8 wherein after piercing the center hole, 
bolt holes, vent holes are pierced in a conventional press. 

10. The method as claimed in claims 1 to 9 wherein after piercing the center, bolt 
holes & vent holes, the center hole and the mounting holes are accurately 
machined to required size. 

11. The method as claimed in claims 1 to 10 wherein after machining the center hole 
and the mounting holes to an accurate required size, the inner & outer flange 
crown edges are machined to provide a radius or a flat. 

12. The method as claimed in claims 1 to 11 wherein the disc blank provided is of low 
carbon steel or HSLA steel composition. 

13. The method as claimed in claims 1 to 12 wherein a butt-welded hoop of 
predetermined diameter, width and thickness can also be used instead of a blank. 

14. The method as claimed in daims 1 to 13 wherein the butt-welded hoop of 
predetermined diameter, width and thickness can also be used to manufacture 
the rim part alone. 

15. A one-piece wheel of 5° and 15° drop center rim having an Integral disc and rim 
portion is made from a drcular blank or hoop by the method as daimed in claims 
1 to 14. 

16. A method of manufacturing a one-piece wheel of 5° and 15" 'drop center rim of 
the type having well, inner & outer bead-seat and flanges substantially as herein 
described with reference to the accompanying drawings. 



Dated this the 7 m day of January 2004. 




Signature of Applicant 
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ABSTRACT 



This invention relates to a construction, apparatus and a method of producing a one- 
piece wheel of 5 and 15° drop center rim, providing a generally circular steel blank 
from a sheet stock of pre-determlned uniform thickness, the blank is preferably with a 
center hole pierced to a predetermined size. The blank is preformed in spinning 
^ i" e 1 a pr f d , etermined P rofile & cylindrical shape, such preform is further spun 
and flow formed In a spinning machine, the preform being positioned between an 

# & hn £T m l n6rei and hdd aga,nst me d * m Pta9 Plate, such inner mandrel 
comprise of a outboard surface which conforms to the predetermined inner diameter 
of the rim well, the inner & outer bead-seat and outer flange and such outer roller 
comprise of outboard surface which confirms to the predetermined Inner diameter of 
tne inner flange. The preform peripheral cylindrical portion is then spun against the 
outooard surface of the Inner mandrel & outboard surface of the outer roller to a 
predetermined profile & form in respect of well, inner & outer bead-seats, inner & 
22? f «r°f "f P^^y- ™* s P° n rim comprising of predetermined semi-finished 
well, inner & outer bead seats and Inner & outer flanges Is further subjected to a flow- 
L™!? I .^'""'"S operation in an spinning machine, while the disc portion being 
• k , te " the center h0,e & dam Ped against the outer clamping plate, the 
rim peripheral portion being positioned between an inner mandrel and outer roller, 
such inner mandrel & outer roll comprise of a outboard surface which conforms to the 
final profile & shape of the well, inner & outer bead seats and the inner & outer 
nanges, to achieve the final profile and shape of the well,, inner & outer bead-seats 
and the outerik inner flanges. 



